g/cm ) in a pressurised helium atmosphere at 70°C for 8 hours.
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Introduction
Talc belongs to the commercially most important minerals worldwide, however its petrogenesis, occurrence and timing of formation are poorly understood. Talc occurs most abundantly in metamorphosed ultramafic rocks and the environments of talc formation have been described in detail by Evans and Guggenheim (1991; and references therein) . Further Mg-carbonates such as siliceous dolomitic limestone and magnesite serve as hostrocks. In such rock suites talc may form under prograde as well as retrograde metamorphic conditions. These carbonate hostrocks may be subject to hydrothermal alteration (Moine et al., 1989) with Si-rich fluids reacting with the Mg-carbonates: 3CaMg(CO3)2 + 4SiO2 + H2O Mg3Si4O10(OH)2 mation of talc. Examples for such talc deposits are Trimouns in the French Pyrenees (Moine et al., 1989 and Boulvais, 2006) and Rabenwald and Lassing in the Eastern Alps (Prochaska, 1989 (Prochaska, , 2000 Neubauer, 2001 . To a smaller extent talc forms in hydrothermal and surface environments and in high pressure rocks.
In this study we investigate three talc deposits in the Eastern
Alps to develop a model for the conditions, the mechanisms and timing of talc formation. Additionally we will discuss the relationship of talc mineralization with the regional tectonic regime. Gas Bench II according to Spötl and Vennemann (2003) . The samples were dissolved with anhydrous H3PO4 (density 1.91 3 g/cm ) in a pressurised helium atmosphere at 70°C for 8 hours.
Multiple measurements of in-house calcite reference material were used and precision of δ18O and δ13Cmeasurement were yielded with ±0.07‰ and ±0.05‰ (1s, n=180), respectively.
Oxygen isotope data are reported relative to Vienna Mean Ocean Water (VSMOW) and carbon isotopes relative to Vienna Pee Dee Belemnite (VPDB).
Analyses of oxygen isotope ratios of quartz were performed Crush leach analysis on fluid inclusions in quartz and carbonates was performed using ion-chromatography. The samples were crushed, thoroughly washed and handpicked. In addition quartz samples were treated with HNO in a sand bath to re-3 move possible contaminations. Sample size was 1.00 g given the dependency of the ion concentration from the number of fluid inclusion in one sample. The leaching process was performed with minor modifications according to Bottrell et al. (1988) and Prochaska (1997) : Samples were grounded with 5 ml double distilled water in an agate mortar, filtered and transfered
into suitable vials. Halogens and anions (F , Br , Cl , I , SO )
4
were measured using a DIONEX DX-500 system at Leoben
University. Cations (Li , Na , K , Mg , Ca ) were analysed in the aliquots of the same solution.
Geologically, the Eastern Alps are the result of the still ongoing convergence between Europe and the Adriatic plate (e.g.
________________ _______________________
3. Geology Collombet et al., 2002 1998 ). This process, termed to as lateral extrusion (Ratschbacher et al. 1991a, b) , was not only accompanied by the exhumation of the footwall, but also by enhanced fault activity and the formation of intramontane basins (Fig. 1 , e.g. Sachsenhofer et al. 1997 Sachsenhofer et al. , 1998 Sachsenhofer et al. , 2000 Wölfler et al. 2011 Wölfler et al. , 2012 .
Fault zones that accommodate the lateral escape are the Brenner-and Katschberg normal faults to the west and east of the Tauern Window, respectively (Selverstone, 1988; Genser and Neubauer, 1989; Scharf et al., 2013) , as well as eastwest and north-south striking strike slip fault zones (Fig.1) . The northern boundary of the extruding wedge is represented by the Salzach-Ennstal-Mariazell-Puchberg fault system (SEMP) (Fig.   1 ). Kinematic analysis revealed sinistral slip (Decker and Peresson, 1996; Linzer et al., 1997; Wang and Neubauer, 1996) accommodating a displacement of 60 km during Oligocene and Miocene times (Linzer et al., 1997 (Linzer et al., , 2002 . However, a re-cent study by Plan et al. (2010) demonstrated that the SEMP is still active. The Periadriatic fault system (PAL) separates the Eastern-from the Southern Alps ( Fig. 1) . While to the south of the Eastern Alps it generally strikes east-west, it forms a system of SW-NE striking fault zones to the SW of the Tauern Window (Fig. 1) . Some of the SW-NE striking faults even crosscut the E-W trending faults. East of the Tauern Window, three major fault zones were active during Miocene lateral extrusion:
the Mur-Mürz Fault, the Pöls-Lavanttal Fault and the PaltenLiesingtal-Fault (Fig. 1) . The Mur-Mürz Fault can be separated into two segments. The western segment originates near the Katschberg normal fault and extends to the Miocene Fohnsdorf basin (Fig. 1) . The eastern segment is located east of the Fohnsdorf basin and terminates underneath the Vienna basin (e.g. Ratschbacher et al., 1991b) . The NNW-trending dextral Pöls-Lavanttal Fault separates the basement complexes of the Kor-and Saualm (Reinecker, 2000) , and the Görtsch Valley
Fault borders the Saualm to the west (Caporali et al., 2013) .
The Pöls-Lavanttal is assumed to have been active since Early
Miocene times (Reinecker, 2000; Wölfler et al., 2010) . Little is known about the role of the Palten-Liesingtal Fault during lateral extrusion. It strikes NW-SE with a minimal dextral offset of ~8 km (Linzer et al., 2002) . Tollmann (1977) subdivided the Austroalpine Nappe stack into a Lower, Middle and Upper Austroalpine Nappe Complex. By contrast Schuster and Frank (1999) and Schmid et al. (2004) divide The Veitsch nappe is composed of Carboniferous marine to deltaic carbonates and clastic sediments (Ratschbacher, 1987) however, the source area of theses sediments still remains unknown (e.g. Schoenlaub, 1981; Ratschbacher, 1987; Ratschbacher and Frisch, 1993; Handler et al., 1997; Neubauer et al., 2002) .
The Veitsch nappe is subdivided into three formations from footwall to hangingwall: Steilbachgraben Formation with clastics and minor carbonates, the Triebenstein Formation mainly composed of carbonates and few greenschists lenses, and the Sunk Formation containing quartz conglomerates and anthracite/graphite deposits (Neubauer et al., 1994) . Lenses of magnesite are bound to marine carbonates of Visean age. (Fig. 8c) , shearzones ( Fig. 8 a, b) and boundinages ( Fig. 8 d) can be found. Shearzones are filled with talc mineralizations. Talc accumulations can be concentrated in the fault core of a shearzone ( Fig. 8 f) or dispersely distributed within the magnesite body (Fig. 8 e) . The sparry magnesite body itself is mostly of whitish or greyish color and coarsely grained and is part of the Fig. 9 . Thin-sections confirm dispersely accumulated talc concentrations within the magnesite body (Fig. 10a) . Shear zones are composed of a fine grained hyaline matrix of gouge material and fragments of carbonate rocks (Fig. 10b, c and d) . The transition zone towards the hostrock magnesite body is marked by fractured carbonate rocks filled with a fine grained matrix (Fig. 10b) .
The talc shearzones have a general dip of ESE with approx. nate rocks (Fig. 11a) . Younger quartz veins within these rocks show also signs of deformation such as undulose extinction and bulging (Fig. 11b ).
Rock samples from each deposit were analyzed with regard to the tectonic structures in the respective deposits (Tab. 1-3).
In the Veitsch deposit samples from the magnesite, the precursor dolomite and the vein mineralizations were analyzed.
Magnesite samples (VE5a, VE14b) are slightly depleted in (Fig. 13a) .
The REE patterns at the Lassing talc deposit show a lot more variation in their respective groups than the samples at the other deposits.
Calcitic marbles from outside the deposit are depleted in HREE and _______________ have a downward REE trend with partly positive and negative Eu anmaly (Fig. 14a) . A similar pattern can be observed from the dolomite marble inside the deposit with partly more pronounced negative and positive Eu anomalies (Fig. 14b) . Eu anomalies can be an important indicator for temperature estimations and the origin of the mineralizing fluid (Bau, 1991) .
Stable Isotopes of carbonates and quartz were analyzed at different locations within the Eastern Greywacke Zone (Tab. 4).
Carbon isotope values at the Veitsch magnesite deposit range metamorphism the δ C and δ O change towards lighter values (Schroll, 2002) which can be attributed to equilibration of the carbonates with metamorphic fluids (Kralik et al., 1989 and Schroll, 2002) or due to rising hot basinal brines of connate origin (Aharon, 1988) . Precursor dolomite from the Veitsch de- (Bau and Möller, 1992) . According to Möller (1989) the REE concentrations of purely marine magnesites are very low and become considerably higher if magnesite for- The redox potential of Eu strongly depends on temperature, slightly on pH and is almost unaffected by pressure (Bau, 1991) . At temperatures
2+
above 200°C Eu dominates over
3+
Eu and a positive Eu anomaly is formed (Bau and Möller, 1992) . Creataceous extension in the Eastern Alps (Ratschbacher 1986 , Wagreich, 1995 , Froitzheim et al., 1994 , Neubauer et al., 1995 , 2000 . The study shows the significance of fault zones to the formation of talc. Even though talc mineralization is not exclusively linked to fault zone (Evans and Guggenheim, 1991) , it did play an important role for its formation in the eastern Grey- 
